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IN THK CLAIMS 

1 , (Original) An elccrrotvemilting apparatus comprising: 

A) a first electrode and a second electrode disposed on a surface of a 

substrate; 

B) first voltage application means for applying to said second 
electrode a potential higher lhan a potential applied to said first electrode; 

C) an electron-emitting member disposed on said first electrode; 

D) a third electrode disposed so as to face said substrate, electrons 
emitted from said elociron-emiiiing member reaching said third electrode; and 

C) second voltage application means for applying to said third 
electrode a potenlial higher than each of the potentials applied to said first and second 
electrodes, 

wherein a surface of said electron-emitting member is placed 
between a plane containing a surface of said second electrode and substantially parallel to 
the surface of said substrate and a plane containing a surface of said third electrode and 
substantially parallel to the surface of said substrate, and 

wherein when the distance between said second electrode and said 
first electrode is d; the potential difference applied between said second electrode and said 
first electrode by said first voltage application means is VI ; the distance between said third 
electrode and said substrate is H; and the potential difference between the potenlial applied 
to said third electrode by said second voltage application means and the potential applied to 
said first electrode by said first voltage application means is V2. then an electric field HI - 
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V l/d is wilhm the range from I to 50 times an electric Held JL£2 V2/H. 

2. (Currently Amended) An apparatus according lo claim 1, wherein 
[[the]] a thickness of said first electrode is larger than |J.ihe|J a thickness of said second 
electrode. 



3. (Original) An apparatus according to claim I , wherein said electron- 
em it tin- member extends from a position on said first electrode lo a position on said 
substrate between said first electrode and said second electrode. 



4. (Original) An apparatus according to claim 1 , wherein said substrate 
has a difference in level between said second electrode and said first electrode, and said 
third electrode is closer to said first electrode than to said second electrode. 



5. (Original) An apparatus according to claim I , wherein said electron- 
emitting member is made of a material containing carbon as a main ingredient. 

6. (Original) An apparatus according lo claim 5 S wherein said material 
containing carbon as a main ingredient comprises fibrous carbon. 

7. (Original) An apparatus according to claim 6. wherein said fibrous 
carbon comprises a graphite nanoflber, a carton nanotube, amorphous carbon, or a mixture 
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of at least two ofihe.se materials. 



S. 



(Original) An apparatus according lo claim 7, wherein said fibrous 



carbon is grown by means of catalytic particles. 



9. 



(Original) An apparatus according to claim 8, wherein catalytic 



particles are made of I Vh Ni, Fc. Co or an alloy of at least two of these metals. 

10. (Original) An apparatus according to any one of claims 1 lo 9, 
wherein a plurality of said first electrodes and a plurality of said second electrodes are 
disposed on the surface of said substrate. 

1 1 . (Original) An apparatus according to claim 10, wherein said 
plurality of first electrodes and said plurality of second electrodes are electrically connected 
to wiring in matrix form. 

12. (Original) An apparatus according to claim HX wherein a phosphor 
capable of emitting light when irradiated with electrons emitted from said electron-emitting 
member is provided on said third electrode. 

13. (Original) An image display apparatus using an electron-emitting 
apparatus according to claim 12. 



-4- 
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14. (Previously Presented) An electron-emitting device comprising: 

A) a cathode electrode anil a gale electrode arranged ai' an interval on 
a surface of a first subs! rale; and 

B) a plurality of carbon libers each of which contains carbon as a 
main ingredient, arranged on said cathode elcclrodc and connected electrically to said 
cathode electrode, 

wherein each of said carbon fibers has a plurality of graphencs 
which are layered so as not lo be parallel to an axis direction of said liber. 

15. (Original) An clectron-emirling device according to claim 14, 
wherein the plurality of graphenes are substantially parallel to each other. 

16-18. (Cancelled) 



19. (Previously Presented) A lighl-emiuing apparatus comprising an 
electron-emitting device according to any one of claims 1.4 or 1 5, and a light-emilting 
member. 



20. {Currently Amended) An image display apparatus comprising a 
■plurality of electron-emitting devices and a light emitting member capable or emitting light 
when irradiated with electrons emitting from some of said plurality of eleclron-cmilling 
devices, wherein each of said plurality of electron-emitting devices is conMiti ihrdH^hcnn 



- 5 
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electron-emitting device according to tmyortetrl^hrirns claim 1 4 or 1 5. 

2 ! . (Previously Presented) An electron-emitting apparatus comprising; 

A) a first electrode and a second electrode disposed on a surface of a 

substrate; 

B) first voltage application means for applying to said second 
electrode a potential higher than a potential applied to said first electrode; 

C) a plurality of libers disposed on said first electrode, said fibers 
containing carbon as a main constituent; 

D) a third electrode disposed so as to lace said substrate, electrons 
emitted from said fibers reaching said third electrode; and 

E) second voltage application means for applying to said third 
electrode a potential higher than each of the potentials applied to said first and second 
electrodes, 

wherein a surface region of said fibers is placed between a plane, 
which contains a surface of said second electrode and is substantially parallel To The surface 
of said substrate, and a plane, which contains a surface of said third electrode and is 
substantially parallel to the surface of said substrate. 

22. (Original) An electron-emitting apparatus according to claim 21 . 
wherein when the distance between said second electrode and said first electrode is d; the 
potential difference applied between said second electrode and said first electrode by said 

- 6 - 
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first voltage application means is VI ; the distance between said third electrode and said 
substrate is 1 1; and the potential difference between the potential applied to said third 
electrode by said second voltage application means and the potential applied to said first, 
electrode is V2, then an electric field HI » Vl/d is within the range from I to 50 times an 
electric field K2 - V2/M. 

23. (Original) An apparatus according to claim 2 I , wherein each of said 
fibers having carbon as a main ingredient comprises a carbon nanotube. 

24 T (Currently Amended) An apparatus according to claim 2 1 % wherein 
each of said fibers containing carbon as a main ingredient comprises a plurality of 
graphenes slacked so as to be nonparailel to [[the]] an axis direction of said fiber. 

25. (Currently Amended) An apparatus according to claim 2 1 , wherein 
a material more effective in accelerating deposition of carbon than [[the]] a material of said 
first electrode is provided between said fibers having carbon as a main ingredient and said 
cathode. 

26. (Original) An apparatus according to claim 25, wherein said 
material effective in accelerating deposition of carbon comprises l\l. NL lx\ Co or an alloy 
formed of at least two of said metals. 
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27. (Original) An apparatus according lo claim 25, wherein said 
material effective in accelerating deposition of carbon is provided in the form of a plurality 
of particles on said first electrode. 

28. (Original) An apparatus according to claim 27, wherein said 
plurality of particles are provided on said first electrode at a density oflO 10 particles/cnr or 
higher. 

29. (Currently Amended) An apparatus according to claim 2 1 , wherein 
| [lhc|J _y_ thickness of said first electrode is larger than [[the]) a thickness of said second 
electrode. 

30. (Original) An apparatus according to any one of claims 2 1 to 2<>, 
wherein a plurality of said first electrodes and a plurality of said second electrodes arc 
disposed on the surface of said substrate. 

3 I . (Original) An apparatus according lo claim 30, wherein said 
plurality of first electrodes and said plurality of second electrodes are electrically connected 
to wiring in matrix form. 

32. (Original) An apparatus according to claim 30, wherein a phosphor 
capable of emitting light when irradiated with electrons emitted from said fibers is 
provided on said third electrode. 



8 - 
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33. (Original) An image display apparatus using an electron-emitting 
apparatus according to claim 32. 

34. (Previously Presented) An electron-emitting device comprising: 

A) a first electrode and a second electrode disposed on a surface oi'a 

.substrate; and 

B) a plurality ofcarbon libers* each ofwhich contains carbon as a 
main ingredient, arranged on said first electrode and connected electrically to said first 
electrode* 

wherein said second electrode is an electrode for controlling electron 
emission from said carbon fibers, and 

wherein each of said carbon libers comprises grapheno. 

35. (Previously Presented) An electron-emitting device according to 
claim 34, wherein the distance between an extreme end of said carbon fibers and the 
surface of said substrate is larger than the distance between the surface of said second 
electrode and the surface of said substrate. 

36. (Original) An eleclron-erniuing device according to claim 34, 
wherein said grapbene comprises cylindrical graphene. 

37. (Cancelled) 

. 9 - 
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38. (Previously Presented) A Hghi-cmitling apparatus comprising an 
electron-emitting device according to any one of claims 34 lo 36, and a light-emitting 
member. 

39. (Currently Amended) An image display apparatus comprising a 
plurality of electron-emitting devices and a light emitting member capable of emitting light 
when irradiated with electrons emitted from some of said plurality of electron-emitting 
devices, wherein each of said plurality of electron-emitting devices is constituted by an 
electron-emitting device according to any one of claims 34 to 36'. 

40. (Previously Presented) A light-emitting apparatus according To 
claim 19," wherein said lighl-cmilting member comprises a phosphor and an anode 
electrode, and is arranged on a second substrate arranged separately from said first 
substrate. 

A I . (Previously Presented) An image display apparatus according to 
claim 20. wherein said light-emitting member comprises a phosphor and an anode 
electrode, and is arranged on a second substrate arranged separately from said first 
substrate, 

42. (Previously Presented) A light-emitting apparatus according lo 
claim wherein said light-emitting member comprises a phosphor and an anode 

- 10- 
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electrode, and is arranged on an additional subsirate arranged separately from said 
substrate. 

43. (Previously Presented) An image display apparatus according to 
claim 30, wherein said light-emitting member comprises a phosphor and an anode 
electrode, and is arranged on an additional substrate arranged separately from said 
subsirate. 

44. (Previously Presented) An image display apparatus, comprising: 

A) an electron-emitting device arranged on a first substrate, and 
comprising a cathode electrode and a gate electrode; and 

B) a phosphor and an anode electrode arranged on a second 

substrate, 

wherein said electron-emitting device comprises a plurality of 
carbon libers each of which contains carbon as a main ingredient, electrically connected to 
said cathode electrode, and wherein each of said carbon fibers has a plurality of graphenes 
which are layered so as not to be parallel to an axis direction of each fiber. 

45. (Previously Presented) A triode type electron-emitting apparatus, 

comprising: 

A) an electron-emitting device arranged on a first substrate, and 
comprising a calhode electrode and a gate electrode; and 

-II- 
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B) an anode electrode arranged on a second substrate, 
wherein said electron-emitting device comprises a plurality of 
carbon libers each of which contains carbon as a main ingredient, electrically connected to 
said cathode electrode, and wherein each of said carbon libers has a plurality of graphencs 
layered so as not to be parallel to an axis direction of each fiber. 

46. {New) An electron-emitting device comprising: 

a first electrode having a plurality of carbon fibers and a second 
electrode, said first and second electrodes being separated from each other but disposed on 
a same surface of an insulator. 

wherein an imaginary plane, which includes a top surface of said 
second electrode is substantially parallel to the surface of the insulator, and is an-anged 
between the surface of the insulator and a second imaginary plane which includes a surface 
of the plurality of carbon libers and which is substantially parallel to the surface of the 
insulator, and 

wherein said first electrode and said second electrode are electrically 
insulated from each ot her by the surface of (he insulator. 

47. (New) An image display apparatus comprising: 

a first substrate having a plurality of electron-emitting devices; and 
a second substrate having an anode electrode and a light-emining 
member disposed at a distance from said first substrate, 

- 12- 
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wherein each of the plurality of electron-emitting devices is an 
declroivcmillini* device according to claim 46. 

48. (New) An electron-emitting device comprising: 

a first electrode having a plurality of carbon fibers and n second 
electrode arranged at a distance from said first electrode on an insulator surface, 

wherein said first electrode and said second electrode are electrically 
insulated from each other by the insulator surface, and 

wherein a distance between the insulator surface and at least one 
portion ol'the plurality of carbon fibers is larger than a distance between a surface of said 
second electrode and the insulator surface, 

49. (New) An image display apparatus comprising: 

a first substrate having a plurality of electron-emitting devices; and 
a second substrate having an anode electrode and a Hghf-eniitting 

member, disposed at a distance from said first substrate, 

wherein each of the plurality of electron-emitting devices is an 

clcctron-cnjilting device according to claim 47. 

50. (New) An electron-emitting device comprising: 

a first electrode having a plurality of carbon fibers and a second 
electrode opposed to said first electrode, 



- !3 
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wherein said first and second electrodes arc disposed on an 
insulating substrate surface nt a distance from one another, and 

wherein said first and second electrodes are not insulated with an 
insulating layer disposed between said first and second electrodes, and 

wherein a distance between the insulating substrate surface And at 
least one portion of the plurality of carbon fibers is larger than a distance between a surface 
of said second electrode and the insulating substrate surface. 

5 i . (New) An image, display apparatus comprising: 

a first substrate having a plurality of electron-emitting devices; ajid 
a second substrate having an anode electrode and a light-emitting 

member, disposed at a distance from said first substrate, 

wherein each of said clcctron-emiUmg devices is an 

electron-emitting device according to claim 50. 

52. (New) An electron-emitting device comprising: 

a first electrode having a plurality of carbon libers and a second 

electrode which are disposed on a substrate surlaee so that said first and second eleclrodes 

are electrically insulated from each other, 

wherein an imaginary plane, which includes a top surface of said 

second electrode is substantially parallel to the substrate surface, is arranged between ihe 

substrate surface and another imaginary plane which includes at least some of the plurality 

- 14* 
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of carbon fibers and which is substantially parallel to the substrate surface, and 

wherein said first and second electrodes are not insulated with an 
insulating layer disposed on said second electrode. 

53. (New) An imago display apparatus comprising: 

a first substrate having a plurality of electron-emitting devices, and 
a second substrate having an anode electrode and a light-emitting 

member, disposed at a distance from said first substrate, 

wherein each of said plurality of eleclron-cniHtiag devices is an 

electron-emitting device according to claim 52. 

54. (New) An electron-emitting device comprising: 

a first electrode having a plurality of carbon libers and a second 
electrode which are disposed on an insulating substrate surface so that said first and second 
electrodes are electrically insulated by the insulating substrate surface, 

wherein a distance between at least one electron emission site of the 
plurality of carbon fibers and the insulating substrate surface is larger than a distance 
between a surface of said second electrode and the insulating substrate surface, and 

wherein said first and second electrodes are not insulated with an 
insulating layer disposed on said second electrode. 

55. (New) An image display apparatus comprising: 

- 15 - 
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a first substrate having a plurality of cleclro^cmiuing devices, and 
a second substrate having an anode electrode and a light-emitting 

member, disposed at a distance from said first substrate, 

wherein each of said plurality of electron-emitting devices is an 

electron-emitting device according to claim 54, 

56. (New) An electron-emitting device comprising: 

a first, electrode having a plurality of carbon fibers and a second 
electrode which are disposed on a substrate surface so that said first and second electrodes 
arc electrically insulated, 

wherein a distance between at least one electron emission site of the 
plurality of carbon libers is larger than a distance between a surface of said second 
electrode and said substrate surface, and 

wherein said first and second electrodes arc not insulated with an 
insulating layer disposed on said second electrode. 

57. (New) An image display apparatus comprising: 

a first substrate having a plurality of electron-emit ting devices, and 
a second substrate having an anode electrode and a light-emitting 

member, disposed at a distance from said first substrate, 

wherein each of said plurality of electron-emitting devices is an 

elcctmn-emirting device according to claim 56. 

- 16- 
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5X. (New) An electron-emitting device comprising: 

ii first electrode having a plurality of carbon libers and a second 
electrode which are disposed on a substralc surface so that said first and second electrodes 
are electrically insulated, 

wherein an imaginary plane, which includes a lop surface of said 
second electrode is substantially parallel to said substrate surface, is arranged between (he 
substrate surface and another imaginary plane, which includes at least some of the plurality 
of carbon libers and is substantially parallel to the substrate surface, and 

wherein said ilrsl and second electrodes are not insulated with an 
insulating layer disposed on said second electrode. 



59. (New) An image display apparatus comprising: 

n first substrate having a plurality of electron-emitting devices, and 
a second substrate having an anode electrode and a light-emitting 

member, disposed at a distance from said first substrate, 

wherein each of said plurality of electron-emitting devices is an 

electron-emitting device according to claim 58. 

60. (New) An electron-emitting device comprising: 

(A) a cathode electrode having a plurality of carbon fibers disposed 
on a first substrate; and 

(B) a controlling electrode, for controlling an amount of emission 



17 
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current from at least one of iho plurality of carbon libers disposed on the (Irst substrate, 
wherein each of the carbon fibers has a plurality of graphencs which ore stocked so as not 
to be parallel to an a* is direction of each of the carbon fibers. 

61 . (New) An electron-emitting device comprising: 

(A) a cathode electrode having a plurality ofcarbon libers disposed 
on a first, substrate: and 

(B) a controlling electrode, for controlling an amount of emission 
current from at least one of the plurality of carbon fibers disposed on the first substrate, 
wherein each of the carbon fibers comprises a plurality of graphencs stacked in a direction 
not perpendicular to an axis direction of the carbon fiber, 

62. (New) An electron-emitting device comprising: 

(A) a cathode electrode having a plurality ofcarhon fibers disposed 
on a first substrate; and 

(B) a controlling electrode, for controlling an amount of emission 
current from at least one of the plurality of carbon fibers disposed on the first substrate, 
wherein each of the carbon fibers has a plurality of graphencs, and wherein the graphenes 
of each of the carbon fibers are stacked so that the graphencs of each of the carbon fibers 
are not disposed parallel to an axis direction of each of the carbon libers. 

63. (New) An image display apparatus, comprising: 

- IS- 
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(A) an electron-emitting device arranged on a first substrate, 

(13) a phosphor and an anode electrode arranged on a second 
substrate opposing the first substrate, wherein said electron-emitting device comprises: 

(i) a cathode electrode having a plurality of carbon fibers disposed 
on said first substrate; and 

(it) a controlling electrode, for controlling an amount of emission 
current, from at least one of the plurality of carbon fibers disposed on the first substrate, 
wherein each of the carbon libers has a plurality of graphenes which are stacked so as not 
to be parallel to an axis direction of each of the carbon libers. 

64. (New) An image display apparatus, comprising: 

(A) an electron-emitting device arranged on o first substrate, 

(B) a phosphor and an anode electrode arranged on a second 
substrate opposing said first substrate, wherein said cicctron-emiuing device comprises: 

(i) a cathode electrode having a plurality of carbon llhers disposed 
on the first substrate; and 

(ii) a controlling electrode, for controlling an amount of emission 
current from at least: one of the plurality of carbon fibers disposed on the first substrate, 
wherein each of the carbon fibers comprises a plurality of graphenes stacked in a direction 
no( perpendicular to an axis direction of the carbon liber. 



(to. (New) An image display apparatus, comprising: 
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(A) an electron-emitting device arranged on a first substrate, 

(B) a phosphor and an anode electrode arranged on a second 
substrate opposing the first substrate, wherein said electron-emitting device comprises: 

(i) a cathode electrode having a pturalily of carbon fibers disposed 
on the first substrate; and 

(ii) a controlling electrode, for controlling an amount of emission 
current from at least one of the plurality of carbon libers, disposed on the lust substrate, 
wherein each ol'lhe carbon fibers has a plurality of graphemes* and wherein the graphenes 
of each of the carbon libers are stacked so that the graphenes of each of the carbon fibers 
are not disposed parallel to an axis direction of each of the carbon fibers. 
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